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Claims 

1. In a system that supports building maintenance management on a computer, 
a building maintenance management support system characterized in having a means that 
registers management information that includes information relating to the repair cycle and repair 
expenses for each part constituting equipment or facilities to be maintained and inspected in a 
building, 

a means that creates a long-term repair plan in which repair expenses for each year and 
total expenses for a specific number of years are compiled for each piece of equipment or facility 
and/or each part, based on the aforementioned registered management information, when a 
prescribed instruction is given, 
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and a means that outputs the aforementioned long-term repair plan created. 

2. In a recording medium that records programs to construct a system to support building 
maintenance management on a computer, 

a program recording medium for building maintenance management characterized in that 
programs are recorded which have a means that registers management information that includes 
information relating to the repair cycle and repair expenses for each part that constitutes equipment 
or facilities to be maintained and inspected in a building, 

a means that creates a long-term repair plan in which repair expenses for each year and 
total expenses for a specific number of years are compiled for each piece of equipment or facility 
and/or each part, based on the aforementioned registered management information, when a 
prescribed instruction is given, 

and a means that outputs the aforementioned long-term repair plan created. 

3. In a system that supports building maintenance management on a computer, 

a building maintenance management support system characterized in having a means that 
registers management information that includes information relating to the inspection cycle for 
each inspected section and the load per inspection, 

a means that calculates the annual total load for each inspected section and/or each piece of 
equipment or facility when a prescribed instruction is given, 

and a means that outputs the aforementioned annual total load calculated. 

4. In a recording medium that records programs for constructing a system that supports 
building maintenance management on a computer, 

a program recording medium for building maintenance management characterized in that 
programs are recorded that have a means that registers management information that includes 
information relating to the inspection cycle for each inspected section in the building and the load 
per inspection, 

a means that calculates the annual total load for each inspected section and/or each piece of 
equipment or facility when a prescribed instruction is given, 

and a means that outputs the aforementioned annual total load calculated. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a building maintenance management support system for 
supporting building maintenance management on a computer and to a recording medium on which 
are recorded programs for building maintenance management. 
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[0002] 
Prior art 

In recent years, the importance of managing the maintenance of buildings, particularly 
large-scale buildings, continues to increase. Particularly in buildings in which equipment such as 
air-conditioning equipment or electrical equipment has been provided, the necessity of 
standardized maintenance and inspection for this equipment or other facilities is being recognized. 
However, standardized maintenance and inspection are difficult to realize for a variety of reasons, 
e.g., the items for maintenance and inspection differ for each building and for each piece of 
equipment or facility. In many cases, maintenance and inspection do not go beyond being 
implemented under human supervision using the experience of a supervisor or the like. 



[0003] 

However, with building maintenance management performed under such human 
supervision, it is easy for inspections to be overlooked due to setting errors of the initial 
maintenance and inspection items during maintenance management planning. It is also extremely 
difficult to acquire information to set up a detailed building maintenance management plan, such 
as estimate of repair costs required in the future, recognition of the repair period, as well as 
computing the number of staff required permanently assigned as maintenance and inspection 
workers. For this reason, creating a long-term repair plan or realizing planned building 
maintenance management is difficult in actuality. 



[0004] 

Problems to be solved by the invention 

The present invention was realized in consideration of such a situation. Its primary 
objective is to provide a building maintenance management support system that can realize 
planned maintenance management depending on the building and a program recording medium 
for building maintenance management. 



[0005] 

A more concrete objective of the present invention is to provide a building maintenance 
repair support system that can automatically create a long-term repair plan for each piece of 
equipment or facility of a building, or each part and display or print it, and a program recording 
medium for building maintenance management, when building maintenance management is 
supported with a computer. 
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[0006] 

In addition, the objective of the present invention is to provide a building maintenance 
management support system that can calculate an accurate annual inspection load in units of 
building inspected sections, equipment or facilities, or the like, and find the number of staff 
required for maintenance and inspection from the annual inspection load, and a program recording 
medium for building maintenance management, when building maintenance management is 
supported with a computer. 

[0007] 

Means to solve the problems 

In order to accomplish the aforementioned objectives, the building maintenance 
management support system of the present invention, as described in Claim 1, is provided with a 
means that registers management information that includes information relating to the repair cycle 
or repair expenses for each part that constitutes equipment or facilities to be maintained and 
inspected in a building, a means that creates a long-term repair plan in which expenses required for 
maintenance for each year and the total expenses for a specific number of years for each piece of 
equipment or facility and/or each part are compiled based on the aforementioned registered 
information when a prescribed instruction is given, and a means that outputs the aforementioned 
long-term repair plan created, in a system that supports building maintenance management on a 
computer. 

[0008] 

The program recording medium for building maintenance management of the present 
invention, as described in Claim 2, also records programs that have a means that registers 
management information that includes information relating to the repair cycle and repair expenses 
for each part that constitutes the equipment or facility to be maintained and inspected in a building, 
a means that creates a long-term repair plan in which expenses required for maintenance for each 
year and the total expenses for a specific number of years for each piece of equipment or facility 
and/or each part are compiled based on the aforementioned registered information when a 
prescribed instruction is given, and a means that outputs the aforementioned long-term repair plan 
created, in a recording medium that records programs for constructing a system that supports 
building maintenance management on a computer. 

[0009] 

In this way, the present invention can automatically create and display or print a long-term 
repair plan in which the expenses required for repair for each year and the total expenses for a 
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specific number of years for each piece of equipment or facility and/or each part in a building are 
compiled. It can easily estimate repair expenses required in the future and recognize repair periods, 
and it can realize detailed planned maintenance management for a building. 

[0010] 

In addition, the building maintenance management system of the present invention, as 
described in Claim 3, has a means that registers management information that includes 
information relating to the inspection cycle for each inspected section in a building and to the load 
per inspection, a means that calculates the total annual load for each inspected section and/or each 
piece of equipment or facility based on the aforementioned registered management information 
when a specific instruction is given, and a means that outputs the aforementioned total annual load 
calculated, in a system that supports building maintenance management on a computer. 

[0011] 

The program recording medium for building maintenance management of the present 
invention, as described in Claim 4, is also constituted to record programs that have a means that 
registers management information that includes information relating to the inspection cycle for 
each inspected section in a building and to the load per inspection, a means that calculates the total 
annual load for each inspected section and/or each piece of equipment or facility based on the 
aforementioned registered management information when a specific instruction is given, and a 
means that outputs the aforementioned total annual load calculated, in a recording medium that 
records programs for constructing a system that supports building maintenance management on a 
computer. 

[0012] 

In this way, the present invention can realize planned inspection management depending 
on the building, e.g., calculate and display or print the total annual load for each inspected section 
and/or each piece of equipment or facility, and estimate the number of staff required when 
maintenance and inspection workers are permanently assigned, for example, from the total annual 
load. 

[0013] 

Embodiment of the invention 

Below, an embodiment when the present invention is realized will be explained referring to 

figures. 
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[0014] 

The building maintenance management support system (hereafter simply called the 
system) pertaining to the present invention is realized by storing a database and control program, 
for example, on a recording medium, such as a CD-ROM or floppy disk, and installing the 
software from the recording medium on a multiuse computer. 

[0015] 

As for the computer peripheral equipment, a large-capacity external storage device such as 
an MO [magneto-optical (type)], input devices such as a keyboard and mouse, a scanner to input 
images or another image data transfer system, and an output device such as a display or printer are 
required. 

[0016] 

As shown in Figure 1, the primary functions of the system are functions such as (1) 
"Building management," (2) "Management ledger, 11 (3) "Maintenance and inspection criteria," (4) 
"Maintenance and inspection table creation" and (5) "Diagram management." 

[0017] 

Function (1) "Building management" is a function for registering and referencing a 
summary of the building being managed and to select the building that should actually be 
processed with the system. With this system, managing of multiple buildings, for example, 10, is 
possible. 

[0018] 

Function (2) "Management ledger" is a function for managing equipment specifications 
(2a), e.g., the names of all equipment or facilities (hereafter generically termed "equipment") to be 
maintained and inspected, installation locations, or capability, repair history (2b), e.g., the date that 
service, repairs, replacement or the like was performed, details, or expenses, and part durability 
(2c), e.g., number of durable years for each equipment part or service interval. Function 2 
"Management ledger" also includes the function (2d) "Long-term repair plan creation" to create a 
long-term repair plan for each piece of equipment and each part from part durability (2c). 

[0019] 

Function (3) "Maintenance and inspection criteria" is a function for managing maintenance 
and inspection criteria corresponding to the individual pieces of equipment registered in the 
management ledger and enables creation of one's own maintenance and inspection criteria at the 
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user side by modifying the inspection cycle or inspection remarks. Function (3) "Maintenance and 
inspection criteria' also includes a function (3a) "Total annual inspection load" that automatically 
totals the load pertaining to maintenance and inspection in 1 year based on the maintenance and 
inspection criteria, which enables estimate of the number of maintenance staff required, annual 
worker load, annual work amount and the like from the totaled annual inspection load. 

[0020] 

Function (4) "Maintenance and inspection table creation" is a function to create a 
maintenance and inspection checklist from the maintenance and inspection criteria for the relevant 
equipment when individual pieces of equipment undergo maintenance and inspection. The 
maintenance and inspection checklist created can be output as printed text (maintenance and 
inspection instructions). On the maintenance and inspection table screen, deficient items can be 
input when they are discovered by maintenance and inspection performed by a maintenance 
worker based on the maintenance and inspection list, and detailed handling information can be 
input when the deficient items are serviced (repaired). The detailed repair information is copied in 
repair history (2b) of the management ledger. 

[0021] 

Function (5) "Diagram management" is a function the links (correlates) the management 
ledger and diagrams, photographs or other image data, and switches the display between the 
management ledger and image data following the link definition. 

[0022] 

In addition, the system has functions such as a trade connection ledger, consumables 
management, legal notification expense, and the like, but explanations thereof are omitted here. 

[0023] 

Next, the operation of the system will be explained using several representative functions 
as examples. 

[0024] 

A processing selection menu (20) is shown in Figure 2. A group of processing items, such 
as "Diagram management," "Building management," "Management ledger," "Maintenance and 
inspection criteria," and "Maintenance and inspection table" is displayed on processing selection 
menu (20), and by selecting one of the processing items from the menu (20), the function module 
corresponding that processing item is activated. 
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[0025] 

Initial operations after software installation include registration of summaries of the 
buildings being managed, registration of the management ledger (equipment specifications, part 
durability), registration of maintenance and inspection criteria, and registration of objects to link 
the management ledger and image data, such as diagrams or photographs. These registration 
operations are accomplished by selecting the target processing item from processing selection 
menu (20) in sequence and activating the registration function. The registered information is 
stored as a database in an external storage device connected to the computer, such as an MO [type], 
for example. 

[0026] 

After the registration above is completed, and a target building is selected using the 
"Building management" function, for example, [the system] returns to processing selection menu 
(20) and the management ledger initial screen is displayed when the "Management ledger" 
processing item is selected. 

[0027] 

The maintenance ledger initial screen is shown in Figure 3. Equipment list selection 
buttons (32) and (33), and various selection buttons (34)-(43) for "Repair history," "Management 
diagrams," "Search," "List," "Print," "New," "Delete," "Move" "To inspection criteria," and " To 
menu" are displayed on this management ledger screen. As for "Repair history" button (34), 
display is switched between "part durability," "equipment specifications" and "repair history" by 
selecting operation of button (41). 

[0028] 

When top list selection button (32) is operated, equipment requirements such as air 
conditioning, health, firefighting, transport or others are listed. When bottom list selection button 
(33) is operated, equipment requirements such as refrigeration installation, boiler installation, heat 
exchanger installation, forced exhaust installation, storage installation or other installations are 
listed. When the desired equipment list selection requirements, for example, air conditioning and 
cooling equipment installation, are selected from the equipment list selection requirements, and 
"List" button (37) is selected, as shown in Figure 4, a management ledger list for the selected 
building is displayed. When the ID item on the desired ledger line is selected from the 
management ledger list, the management ledger content for that equipment is retrieved from the 
database, and a management ledger specification screen in which equipment specification 
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information (31), such as equipment name, installation location, capability or the like, as shown in 
Figure 5, is entered is displayed. 

[0029] 

The "Repair history" button (34) is operated at the management ledger specification screen 
to display the management ledger - repair history screen. The "part durability" button that appears 
at the position of (34) by selecting "Move" button (41) to the management ledger - part durability 
display screen (61) as a multi -window screen on the repair ledger screen as shown in Figure 6. The 
part durability information includes the part name, number of durable years (number of durable 
years by law), anticipated durable years (number of durable years anticipated by the user), 
modification interval (in years), modification expenses, whether examination is [required] by law 
(1 = yes, 0 = no), and the like for each part constituting the equipment. A "Long-term repair plan 
display" button (62) is furnished on the part durability screen (61). Function (2d) "Long-term 
repair plan creation" in management ledger (2) is activated by selecting button (62), a long-term 
repair plan for each piece of equipment and each part is created from the number of durable years, 
anticipated durable years, service interval, repair expense and the like for each part of the 
equipment, and the results are displayed onscreen. 

[0030] 

An example of display of a long-term repair plan is shown in Figure 7. The expenses 
associated with repairs for each year are displayed for each part, and although shown in the figure, 
the durable years for each part and the total repair expenses for the anticipated number of years are 
displayed. In addition, expense (71) associated with repair for each year for each piece of 
equipment and, although not shown in the figure, the total repair expense for the number of durable 
years for each piece of equipment are displayed. Note that the entire long-term repair plan can be 
referenced by scrolling using the long-term repair plan. 

[0031] 

In this way, with this building maintenance management support system, a long-term 
repair plan for each piece of equipment or each part can automatically be created and displayed, 
and of course, printed, by the user registering the number of durable years, the anticipated number 
of years, the service interval, repair expense and the like for each part of the equipment. It will be 
possible to easily ascertain the number of years in which service or repair will occur in the future 
and the expense from the long-term repair plan. Also, by registering data for each part, accurate, 
concrete data registration based on actual data of the past is possible, and a highly reliable 
long-term repair plan is obtained. 
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[0032] 

The "To inspection criteria" button (42) on the ledger management screen in Figure 5 is 
operated to display the maintenance and repair criteria screen (81) associated with the relevant 
equipment, as shown in Figure 8. The maintenance and repair criteria information includes the 
inspected section indicating an outline of the equipment location, the inspection category 
indicating an outline of the content of the maintenance and inspection performed, the inspection 
content indicating the content of the maintenance and inspection performed, the inspection cycle, 
the inspection load per maintenance and inspection incident, and the like. Of these, the user can 
freely select the inspection cycle and the inspection load. Inspection cycles include none, as 
needed, daily, weekly, twice weekly, monthly, annually, twice annually, and the like, and they 
can be set by selecting from predetermined cycle choices. As for inspection load, since the total 
annual load changes according to the inspection cycle, total annual load (84) for each inspected 
section and automatic calculation of total annual load (83) for each piece of equipment can be 
realized by setting the converted value according to the annual inspection load cycle for each 
inspection cycle category. 



[0033] 

Explaining this point in more detail, a "Load conversion value setting" button (82) is 
furnished on maintenance and inspection criteria screen (81). When button (82) is selected, a 
setting screen for the converted value by inspection load cycle as shown in Figure 9 is displayed. 
The user, for example, calls up the setting screen for the converted value by inspection load cycle 
after system introduction, and sets the converted value by inspection load cycle for each inspection 
cycle category, such as none, as needed, daily, weekly, twice weekly, monthly, annually, twice 
annually, or the like, which are displayed there. Total annual load (84) for each inspected section 
and total annual load (83) for each piece of equipment can be found from the inspection cycle and 
inspection load set by the user using the converted value by inspection load cycle. 

[0034] 

For example, assuming that the value of inspection load for 1 hour by one maintenance and 
inspection worker is "1," letting the inspection cycle for a certain inspected section be "Monthly," 
the inspection load "1," and the total annual load for this inspected section "12," the total annual 
load for this inspected section becomes "12." Thus, the fact that a labor time of about 12 hours by 
one maintenance and inspection worker is expended for annual maintenance and inspection of said 
inspected section is determined. 
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[0035] 

An "Annual inspection load" button (85) is also furnished on maintenance and inspection 
criteria screen (81). When it is selected, a total annual inspection load screen as shown in Figure 10 
is displayed. The annual inspection load (101) for all the individual pieces of equipment in a 
building and the annual inspection load (102) for the entire building are displayed on the total 
annual inspection load screen. The staff required for maintenance and inspection of a building in 1 
year, for example, can be calculated at the user side. For example, assuming that the annual 
inspection load points for the entire building are "8000," and assuming that the annual working 
hours for one maintenance and inspection worker are 2000 hours, it can be seen that 4 maintenance 
and inspection workers are required. 

[0036] 

In this way, with this building maintenance management support system, a more accurate 
annual inspection load can be calculated in various units, such as the entire building, equipment in 
the building, and inspected section, and the number of maintenance and inspection workers 
required can be roughly estimated at the user side from the annual inspection load. 

[0037] 

Next, diagram management operation with this system will be explained. 

[0038] 

With this system, the management ledger for each piece of equipment and image data, such 
as diagrams and photographs, are linked, and display switching between both is realized. That is, 
switching from the management ledger screen to an image data display screen, such as a diagram 
illustrating the installation location of the equipment being managed or an external photograph 
thereof, accomplished using simple button selection. Conversely, switching the display from the 
image data to the management ledger is also possible. 

[0039] 

Image data registration and link setting with the management ledger is performed as 
follows. First, the processing item "Diagram management" is selected from processing selection 
menu (20) shown in Figure 2. Then a diagram processing screen as shown in Figure 1 1 appears. 
Various processing buttons (1 1 1), (1 12) and (1 13) for "Create new," "Reference/edit," and 
"Delete" are furnished on the diagram management screen. When "Create new" button (1 1 1) is 
selected to register image data, a register new diagram screen as shown in Figure 12 appears. 
Image data are registered by inputting the diagram type (independent or stacked), category (for 
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example, plan view, photograph, etc.), installation (building, health, air conditioning, electrical, 
etc.), diagram name, file name and the like at the register new diagram screen, and the registered 
content is shown in the diagram management screen shown in Figure 1 1 . 

[0040] 

Next, to link the registered image data and the management ledger for the target building 
and equipment, after the target building is selected with function (1) "Building management," the 
management ledger for the target equipment is specified using function (2) "Management ledger," 
and the management ledger is displayed. Here, as shown in Figure 13, when "Management screen" 
button (35) on the management ledger screen is operated, the management screen link menu (131) 
is displayed. Processing items such as "Diagram reference," "Diagram link definition," "Change 
diagram link," "Delete diagram link," etc., are displayed on link menu (131). From these, setting of 
a link between the aforementioned registered image data and the management ledger being 
displayed is accomplished by selecting the "Diagram link definition" processing item. 

[0041] 

In the case of diagrams extending over a broad area, such as a floor plan view, it is difficult 
to identify the position of the equipment linked in the management ledger at a glance just by 
displaying the diagram. So, with this system, with link definition between the image and the 
management ledger, as shown in Figure 14, symbol (141) (for example, a mark enclosing the 
equipment in a frame of a different color from the graphics lines) is assigned to the position of the 
equipment in the diagram that is being managed in the management ledger to emphasize the 
position of each piece of equipment, and the link between the equipment in the management ledger 
and the diagram is realized through symbol (141). Process of assigning symbol (141) is carried out 
by setting the position and the color, thickness and line type of boarder line by using a mouse. 

[0042] 

In this way, image data linked with a management ledger is retrieved from the database and 
displayed by operating the "Management diagram" button (35) on the management ledger screen 
shown in Figure 13. Therefore, while referencing the management ledger for a certain piece of 
equipment, the installation location of the equipment being managed by the management ledger 
can be identified immediately when one wants to identify it. Also, to reference a management 
ledger from a diagram or photograph, the display is automatically switched to the management 
ledger screen (142) linked to symbol (141) by specifying symbol (141) using a mouse. 
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[0043] 

Note that it is also possible to link multiple image data [items] to one management ledger. 
In this case, individual image data [items] are set in order during link designation, and the image 
data are displayed sequentially following that order. For example, when links for a detailed 
diagram and a photograph for symbol section (141) in the plan view shown in Figure 14 are 
defined and symbol (141) is specified in the plan view, switching of the display to the detailed 
diagram and photograph (143) with that symbol section from the plan view is realized. Switching 
to subordinate image data can be accomplished by specifying target symbol (141) after selecting 
"Search for next" button (144) furnished in the image data screen in Figure 14, for example. 

[0044] 

Image data displayed in this way can be printed with a printer and can be used as part of the 
instructions for building maintenance management along with the maintenance and inspection 
checklist created from the maintenance and inspection criteria. 

[0045] 

Here, with the aforementioned embodiment, a building maintenance management support 
system was explained which is realized by accommodating databases, control programs, and the 
like on a recording medium, such as a CD-ROM or floppy disk, as one [set of] software and 
installing the software on a multiuse computer from the recording medium. It goes without saying, 
though, that it can also be realized as a specialized building maintenance management support 
system in which databases, control programs and the like are accommodated as one [set of] 
software that are fixed on a storage device. 

[0046] 

Effect of the invention 

With the present invention as explained above, a long-term repair plan, in which expenses 
associated with repair for each year and the total expenses for a specific number of years for each 
piece of equipment or facility and/or each part in a building are compiled, can be created and 
displayed or printed automatically. So, estimate of associated repair expenses in the future and 
repair periods can easily be identified, and planned maintenance for the building can be managed. 

[0047] 

Also, with the present invention, the total annual load for each inspected section and/or 
each piece of equipment or facility can be calculated and displayed or printed, and more planned 
maintenance management of a building can be realized by trial calculating the number of staff 
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required when maintenance and inspection workers are permanently assigned, for example, from 
the total annual load. 

Brief description of the figures 

Figure 1 is a functional block diagram of a building maintenance management support 
system that is an embodiment of the present invention. 

Figure 2 shows a processing selection menu displayed in the system in Figure 1 . 

Figure 3 shows the management ledger initial screen. 

Figure 4 shows the management ledger list screen. 

Figure 5 shows the management ledger - specification screen. 

Figure 6 shows the management ledger - part durability screen. 

Figure 7 shows a display example of a long-term repair plan. 

Figure 8 shows a maintenance and inspection criteria screen. 

Figure 9 shows the setting screen for converted value by inspection load cycle. 

Figure 10 shows a total annual inspection load screen. 

Figure 1 1 shows a diagram management screen. 

Figure 12 shows a new diagram registration screen. 

Figure 13 is a figure for explaining the procedure to define a link between a management 
ledger and a diagram. 

Figure 14 shows a display example of a diagram searched from a management ledger. 
Explanation of symbols 
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Key: 1 Management ledger 
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